In this paper we propose a new distribution, called the odd generalized exponential modified Weibull distribution. Some mathematical properties of the new distribution are studied. The method of maximum likelihood is used for estimating the model parameters and the observed Fisher's information matrix is derived. We illustrate the usefulness of the proposed model by application to real data.
Introduction
The modified Weibull (MW) distribution is one of the most important distributions in lifetime modeling, and some well-known distributions such as the exponential, Rayleigh, linear failure rate and Weibull distributions are special cases of it. This distribution was introduced by Lai, Xie, and Murthy (2003) to which we refer the reader for a detailed discussion as well as applications of the MW distribution (in particular, the use of the real data set representing failure times to illustrate the modeling and estimation procedure). Also Sarhan and Zaindin (2009) introduced the modified Weibull distribution. It can be used to describe several reliability models. It has three parameters, two scale and one shape parameters. Recently, Carrasco et al. (2008) extended the MW distribution by adding another shape parameter and introducing a four parameter generalized MW (GMW) and log-GMW (LGMW).
Recently Tahir et al. (2015) proposed a new class of univariate distributions called the odd generalized exponential (OGE) family and studied each of the OGEWeibull (OGE-W) distribution, the OGE-Fréchet (OGE-Fr) distribution and the OGE-Normal (OGE-N) distribution. This method is flexible because the hazard rate shapes could be increasing, decreasing, bathtub and upside down bathtub. In this article we present a new distribution from the odd generalized exponential distribution and modified Weibull distribution called the Odd Generalized Exponential-Modified Weibull (OGE-MW) distribution using new family of univariate distributions proposed by Tahir Where   , are two additional parameters. This paper is outlined as follows. In Section 2, we define the cumulative distribution function, density function,reliability function and hazard function of the Odd Generalized Exponential-Modified Weibull (OGE-MW) distribution. In Section 3, we introduce the statistical properties include, the quantile function, the median andthe moments. Section 4 discusses the distribution of the order statistics for (OGE-MW) distribution. Moreover, maximum likelihood estimation of the parameters is determined in Section 5. Finally, an application of (OGE-MW) using a real data set is presented in Section 6.
2.
The OGE-MW Distribution
OGE-MW specifications
In this section we define new five parameters distribution called Odd Generalized Exponential-Modified Weibull distribution with parameters 
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A random variable X is said to have OGE-MW with parameters , , , ,
where
are scale parameters and  , are shape parameters. Hence, the corresponding probability density function (pdf) is
Survival and hazard functions
If a random variable X has cdf in (2), then the corresponding survival function is given by
The hazard function of OGE-MW(  ) is defined as follow Figure 2 .The cdf of various OGE-MW distributions. 
Statistical Properties
This section is devoted for studying somestatistical properties for the odd generalized exponential-modified Weibull (OGE-MW), specifically quantile, median and the moments.
Quantile and Median of OGE-MW
The quantile function q x of OGE-MW(Θ) distribution is given by using
Substituting from (2) into (4), in Equation (5) we can get the median of odd generalized exponential modified Weibull distribution.
Moments
Moments are necessary and important in any statistical analysis, especially in applications. It can be used tostudy the most important features and characteristics of a distribution (e.g., tendency, dispersion, skewness and kurtosis). In this subsection, we will derive the rth moments of the OGE-MW(Θ) distribution as infinite series expansion.
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Theorem1.
The rth moment of a random variable X~ OGE-MW(Θ), where Θ = (
The rth moment of a random variable X with pdff(x) is defined by
Substituting from (3) into (6), we obtain  
Substituting from (8) into (7), we get
, we obtain
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By using the definition of gamma function in the form, see Zwillinger (2014) ,
Finally, we obtain the rth moment of OGE-MW as follows
This completes the proof. □
Order Statistics
Let n X X X ,..., , 2 1 be a simple random sample of size n from OGE-MW(Θ)with cumulative distribution function ) ; (  x F and probability density function ) ; (  x f given by (2) and (3) : is given by
1 :
are the pdf and cdf of OGE-MW(Θ) distribution given by (2) and (3) 
Substituting from (10) into (9), we obtain
Substituting from (2) and (3) into (11), we obtain
is the weighted average of the odd generalized exponential-modified Weibull with different shape parameters.
Estimation and Inference
Now, we discuss the estimation of the OGE-MW
parameters by using the method of maximum likelihood based on a complete sample. 
Maximum likelihood estimators
Substituting from (20) into (15), (16), (17) and (18) 
. These equations cannot be solved analytically and statistical software can be used to solve the equations numerically. We can use iterative techniques such as Newton
Raphson type algorithm to obtain the estimate   .
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Asymptotic confidence bounds
In this subsection, we derive the asymptotic confidence intervals of the unknown parameters , , , ,
approaches a multivariate normal vector with zero means and covariance matrix is the inverse of the observedinformation matrix which defined as follows 
The second partial derivatives included in 1 0  I are given as follows 
Conclusions
In this paper, we have introduced a new five-parameter model called odd generalized exponential modified Weibull (OGE-MW) distribution and studied its different properties. Some statistical properties of this distribution have been derived and discussed. We provide the pdf, the cdf, and the hazard rate function for the new model also we provide an explicit expression for the moments. The distributions of the order statistics are discussed. Both point and asymptotic confidence interval estimates of the parameters are derived using maximum likelihood method and we obtained the observed fisher information matrix. We use application on set of real data to compare the OGE-MW with other known distributions such as Exponential (E), Generalized Exponential (GE), Linear Failure Rate (LFR), and Weibull (W). Applications on set of real data showed that the OGE-MW is the best distributionfor fitting these data sets compared with other distributions considered in this article.
